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The Africa Research in Sustainable Intensification for the Next Generation (Africa RISING) 
program consists of three research-for-development projects supported by the United States 
Agency for International Development as part of the U.S. Government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING will create opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
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Partners and their roles 
Name Abbreviation Ghana Mali Role/responsibility 
Afrique Verte, Mali 1AMASSA  + On-farm and household nutrition studies with ICRISAT 
Association Malienne d’Eveil et de 
Développement Durable 
1AMEDD  + On-farm field trials and household nutrition studies with ICRISAT 
Animal Research Institute ARI +  R4D on livestock production (sheep and goats) with ILRI 
Agricultural Technology Transfer 
Project 
ATT +  Assist with the introduction of new labor-saving technologies 
The World Vegetable Center AVRDC + + Lead R4D on vegetable production systems 
Community-based Organizations CBOs + + On-farm implementation of R4D activities 
International Center for Tropical 
Agriculture 
CIAT +  Lead R4D on land and soil management 
Compagnie Malienne de  
Développement des Textiles 
CMDT  + On-farm field trials with ICRISAT 
Crops Research Institute CRI +  Breeder seeds of improved cereals and legumes 
Food Research Institute FRI +  Household nutrition 
Grains and Legumes Development 
Board 
GLDB +  Production of foundation seeds 
World Agroforestry Center ICRAF  + Lead R4D on agroforestry systems 
International Crops Research Institute 
for the Semi-arid Tropics 
ICRISAT + + Sorghum/milletgroundnut R4D with IITA and SARI 
International Food Policy Research 
Institute 
IFPRI + + Baseline survey and monitoring and evaluation 
Institut d’Economie Rurale IER  + Socioeconomic and on-farm studies with ICRISAT 
International Institute of Tropical 
Agriculture 
IITA + + Project coordination and R4D research on cereallegumes. 
International Livestock Research 
Institute 
ILRI + + Lead R4D on livestock, especially ruminants 




International Water Management 
Institute 
IWMI +  Lead R4D on water management 
Kwame Nkrumah University of Science 
and Technology 
KNUST +  Graduate student training and R4D on rural pig production 
Ministry of Food and Agriculture MoFA +  Scaling-out SI technologies and establishment of R4D platforms 
Ministry of Health MoH +  Household nutrition R4D with UDS and IITA 
Savannah Agricultural Research 
Institute 
SARI +  R4D on cereal-legume-veg. systems with IITA, ICRISAT, and 
AVRDC 
Seed Producers’ Association of Ghana 1SEEDPAG +  Production of certified seeds and training on seed production 
Soil Research Institute SRI +  R4D on integrated soil fertility management with IITA 
University for Development Studies UDS +  Graduate training and R4D on rural poultry and pig production 
Wageningen University, The 
Netherlands 
WU + + R4D on farming systems characterization and graduate training 








Implemented work and achievements are reported for the period October 2016 to 31 March 
2017 of the Africa RISING project in West Africa (Ghana and Mali).  
 
Implemented research activities research activities in Ghana and Mali included economic 
analysis of maize shelling machines; improving productivity of cereal-legume cropping systems; 
intensive management of native tree and shrubs for vegetables, fruit, and fodder production; 
testing of feed and health interventions to improve small ruminant production; contour bunding 
to improve land productivity; quantifying surface and groundwater availability and assessment 
of dry spells; improvement of household food diversity through nutrition-sensitive agriculture; 
and biological control of aflatoxin in maize and groundnut. 
 
Increasing the capacity of young scientists and publication of results continued to be a focus of 
the project. Three graduate students completed their program during the reporting period and 
six papers were published in peer reviewed journals. 
 
In January 2017 a gender expert took up his position in Tamale, Ghana. He will support and lead 
gender activities in West Africa. These will range from integrated and strategic gender research 
to capacity building and action planning. In February 2017, a former staff member in Ghana re-
joined the team as Regional Coordinator in Upper West Region after completing his MSc studies 
at Wageningen University in The Netherlands. The vacant post-harvest specialist position in 



























The project is being implemented in 25 intervention communities in the three northern regions 
of Ghana, and until this current field season in nine villages in the Bougouni-Yanfolila and 
Koutiala Districts of the Sikasso Region in southern Mali. Africa RISING is expected to result in 
spill-over effects to other similar agro-ecological zones in the two countries and beyond.  
 
Although Phase 2 (2016-2021) of the project started in October 2016 with outputs and activities 
under four outcomes laid down in a new logframe this report still follows the workplan structure 
of Phase 1 with five research themes and three Research Outputs (ROs). Reason is that the 2016 
field research season started well before the approval of Phase 2. Therefore, this is the last 
report of Phase 1. It presents highlights of some activities implemented under the ROs during 




































Implemented work and achievements 
1 Situation analysis (Research Output 1) 
1.1 Socio-economics of sustainable intensification 
1.1.1 Economic analysis of small-scale maize shelling machines in northern Ghana 
Mechanization is an important complement, and in some cases a necessary condition, to 
agricultural intensification. Most agricultural activities are labor intensive and arduous. 
Mechanization increases labor efficiency and reduces drudgery. To this effect, Africa RISING is 
promoting small-scale maize shelling machines in northern Ghana. However, the advantage of 
the machines with respect to labor efficiency and costs was not studied. Therefore, a study was 
initiated to quantify the advantages of the shelling machines over the traditional practice in 
terms of labor requirement and costs.  
 
Two types of machines were evaluated, i.e., diesel operated and electricity operated, with the 
traditional practice as control. Each of the treatments was randomly assigned to one community 
in each of the three regions. Thus, each treatment has been tried in three communities. Thirty 
farm households (15 male-headed and 15 female-headed) were selected randomly from each 
community, forming a total sample of 270 households. The sample households were requested 
to shell their maize according to the treatment assigned to them. The machines were made 
available (with an operator) to those who were assigned to use them. The sample farmers were 
allowed to shell 20-100 kg of maize using the machines. For those who were assigned to the 
traditional practices treatment, the farmers were requested to allow data collection while they 
were using their preferred manual method. Data were collected for 10-20 kg of maize shelled. 
Enumerators were recruited and trained for data collection. The role of the data collectors was 
to observe and record labor input and time as well as fuel and electricity consumption during 
the shelling process. They also collected data on household demography by interviewing an 
adult member (mostly the household head). 
 
The cost of labor was computed based on the minimum wage in Ghana which is 8.8GhC/day as 
of September 2016. The cost of diesel was based on the data collected from the survey areas on 
diesel prices. The average price of a liter of diesel was 3.63GhC during the survey time. We 
estimated the cost of electricity based on the tariff announced by Public Utilities Regulatory 
Commission of Ghana. While the tariff varies by category of consumer (residential, non-
residential) and increases with consumption level, we used the average tariff for residential 
houses which was 0.71GhC/kWh during the survey time. 
 
Results: The average household size was about nine members; five of them fall in the category 
of an active labor force (i.e., 15-64 years of age). About 46% of the sample households were 
female headed. However, the number of female participants in the shelling activity (492 people) 
was higher than that of male participants (406 people). Most of the sample farmers (i.e., 88.5%) 
used the manual method alone while about 11% used shelling machines in addition to manual 
methods. This implies all the sample farmers employed manual methods (such as using sticks 
and their hands) to a certain degree to shell their maize. 
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The average time required to shell one tonne of maize was about 37 hours using manual 
methods. The time can be reduced to about 8 hours if the electricity-operated shelling machines 
are used and 1.6 hours with the use of diesel-operated (Table 1). This implied that the diesel-
operated machine can save more than 4 man days of labor per tonne of maize while the electric 
machine can save close to 4 man-days. Although using either of the machines can substantially 
increase the efficiency of labor, the diesel-operated machine was the better one. The results 
also indicated that during the survey the machines were not used to the level stated in their 
profiles by the manufacturer. Perhaps, this was partly because of the farmers’ lack of experience 
in using the machines and, thus, substantial gains can be observed (in terms of labor saving) in 
the course of time as the farmers get familiar with these technologies. The coefficient of 
variation corresponding to the electricity-operated machine was relatively high as compared to 
the other methods, implying that the propensity of increasing the gains from the electric 
machine was higher than from the diesel machine. 
 
Table 1: Labor saved by adopting small-scale maize shelling machines, per tonne of output. 
Shelling method N Time required (hours) Labor saved as compared to 
manual practice (hours/t) 
Survey data  Factory 
data 






87 8.26 (119) 2 28.91 35.17 
Diesel-operated 
machine 
87 1.57 (46) 0.67 35.6 36.5 
Manual method 90 37.17 (44) - - - 
Note: The figures in parentheses are the coefficient of variation. 
 
The labor saved by adopting the machines obviously varied depending on the level of 
production. The estimated gain per household varied between 12 and 49 hours for the diesel 
machine whereas it varied between 10 and 40 hours for the electric machine (Table 2). 
However, the benefit from the machines in terms of labor saving can be potentially higher than 
the results indicated here if the yield of maize increases owing to adoption of improved 
technologies and if farmers’ skills in using the machines improve over time. Research reports 
suggest that maize yield is substantially higher than the current yield (i.e., less than 1 t/ha in 
northern Ghana) if improved varieties and good agronomic practices are adopted (Africa RISING 
20161; Tengan et al 20112). For instance, Africa RISING research reports show that farmers can 
produce, on average, about 3.5 t/ha if they grow improved varieties (such as Obatanpa, 
Omankwa, TZEE W STR QPMCO, and DT SR W C0 F2 ) under higher nitrogen applications (i.e., 90 
kg/ha). Assuming that these technologies could be adopted, that farmers could attain 80% of 
the potential yield of 3.5 t/ha, and that farmers are able to use the machines to their full 
efficiency, the cost reduction can be increased by more than 200% for all categories of farmers 




                                                          
1
Africa RISING, West Africa Project technical report, October 2015-March 2016, May 2016 
2
 Tengan, K.M., K. Obeng-Antwi, M.B. Ewool, C.F. Danso (2011). CSIR-Crops Research Institute: maize 
improvement programme. Fact sheet. 
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Production (t) Labor time saved by using shelling 
machines (hours) 




Actual Potential Actual Potential 












1.4 4.6 49.5 169.7 40.2 163.5 
All 0.8 0.7 2.4 25.3 86.9 20.5 83.7 
 
Table 3 shows the mean costs to be saved at the household level if the machines are adopted. 
The cost reduction varied between 13GhS and 57GhS for diesel machine users and between 
11GhC and 47GhC for electric machine users. The potential cost reduction varied from 48GhC to 
195GhC for the diesel machine while it varied between 45GhC and 191GhC for the electric 
machine. 
 






Production (ton) Expected cost reductions by using shelling 
machines (GhC) 




















1.39 4.6 56.9 194.7 47.4 190.6 
All 0.85 0.71 2.4 29.0 99.7 24.2 97.6 




The benefit of the machines is not limited to the saving of costs arising mainly from reductions 
in labor input. Rather, the role of the machines in reducing drudgery is also considerable. In this 
regard, the contribution of the machines in reducing the burden of women will be high, given 
that the participation of women in maize shelling activities is high as indicated above.  The next 




                                                          




1.1.2 Gender Analyses of Africa RISING Communities in northern Ghana 
In the reporting period two gender analyses of Africa RISING communities were published: 
First, Bedi (2016) explored the gender differential in the adoption of improved maize and soil 
fertility management in northern Ghana. The survey of 468 male and female farmers shows how 
adoption behavior differs among women in female-headed households and those in male-
headed households. Variables that further influenced farmers’ behavior were, among others, 
household size, land tenure, livestock ownership, education, age, group membership, plot 
distance from home, soil characteristics, agro-ecological zone, and sources of information.  
Secondly, conducted in the same target communities in Ghana, the qualitative study of Britwum 
and Akorsu (2016) set out to investigate four broad questions: 
 
 What are the gender differences in the criteria farmers use to evaluate the suitability of 
new practices? 
 What is the impact of gendered access and control over productive resources on the 
adoption? 
 What gender considerations inform the adaptation of practices? 
 What are the gender differences in access to information and learning about agricultural 
innovations? 
 
Data were collected through 12 focus group discussions, 31 key informant interviews, and three 
stakeholder validation sessions. The analytical framework of this study was informed by Naila 
Kabeer’s social relations approach. Insights are accessible through the following link: 
https://cgspace.cgiar.org/handle/10568/78479 
 
A qualitative evaluation (based on the same framework and guiding questions as those of 
Britwum and Akorsu) is currently being conducted in Africa RISING’s intervention sites in Malawi 





















2. Integrated systems improvement (Research 
Output 2) 
2.1 Intensification of cropping and integrated crop-livestock 
systems 
2.1.1 Improving cereal-legume cropping systems in Ghana 
Activities carried out during the reporting period included the following: harvesting and data 
collection, preparation and analysis for two on-farm trials - 1) maize (M) strip cropping with 
legumes (L: cowpea, soybean, and groundnut), and 2) effect of planting density and phosphorus 
levels on grain and fodder yields of groundnut. 
 
Productivity of maize-legume strip-cropping systems 
Maize-legumes (groundnut, cowpea, and soybean) mixed cropping has been a common practice 
among small-scale farmers in the Guinea and Sudan savanna ecologies of West Africa for many 
years. The productivity of these cropping systems is low due poor planting patterns which result 
in low crop densities and other inappropriate agronomic practices. Therefore, the productivity 
of maize-cowpea and maize-groundnut strip-cropping was  evaluated in (i) on-farm researcher-
farmer-managed trials in Upper West region of Ghana and (ii) farmer-managed trials in Northern 
regions. 
 
(i) Researcher-farmer-managed trials: Two separate strip-cropping trials (maize-cowpea  and 
maize-groundnut) were tested in a randomized complete block design with four communities as 
replicates for each trial per region. Treatments were: maize pure stand (M), legume (cowpea 
and groundnut) pure stand (L), and three M:L ratios - 1M:1L, 2M:2L and 2M:4L. Grain yield, land 
equivalent ratio (LER), and land saved were measured. 
 
(ii) Farmer-managed trials: The farmer-managed trials involved three series of strip-cropping 
experiments - maize-cowpea, maize-groundnut, and maize-soybean. Each trial was laid in a 
randomized complete block design with a farmer as a replicate and a minimum of 30 farmers 
per trial per region. The treatments were maize pure stand (M), legume (cowpea, groundnut, 
and soybean) pure stand (L), and two M:L ratios - 2M:2L and 2M:4L. Grain yield, land equivalent 
ratio (LER), and land saved were measured in all trials. 
 
Tables 4 and 5 show results of the researcher-farmer-managed trials. Grain yield of maize, 
cowpea, and groundnut were not affected (P>0.05) by sowing in pure or mixed stands. 
However, the LER and land saving values showed a better productivity for the intercrops 
compared with the pure stands. 
 
Results of the farmer-managed trials are presented in Tables 6, 7, and 8. Grain yields of maize, 
cowpea, soybean, and groundnut were not affected (P>0.5) by the cropping system, but the LER 




In conclusion, planting maize (M) and legumes (L: cowpea, groundnut, and soybean) in strips 
(2M:2L or 2M:4L) could result in higher productivity than planting either maize or legumes in 
pure stands. 
 
Table 4: Grain yield, Land equivalent ratio, and land saving as affected by maize-cowpea strip-
cropping in researcher-farmer-managed trials in northern Ghana, 2016. 
  Upper West Region   Northern Region 
 
Grain yield (kg ha-
1) 
   
Grain yield (kg ha-1) 
  
Strip cropping Maize cowpea 1LER 
2 LS 
(%)   Maize cowpea 1LER 2LS (%) 
Sole cowpea (C) - 427.5 - - 
  
653.3 - - 
Sole maize (M) 3673.3 - - - 
 
3616.9 - - - 
1M:1C 3611.7 538.2 2.5 57.5 
 
3088.7 744.4 2.1 47.0 
2M:2C 4000.0 510.3 2.6 58.2 
 
2880.0 568.9 1.8 39.1 
2M:4C 3856.7 527.7 2.5 56.4 
 
2542.2 631.1 1.7 37.0 
s.e 235.06 35.86 0.13 2.26 
 
394.43 83.83 0.16 4.97 
P-value ns ns - -  ns ns - - 
1




not significant or P>0.05 
 
Table 5: Grain yield, land equivalent ratio, and land saving as affected by maize-groundnut strip-
cropping in research-farmer-managed trials in northern Ghana, 2016. 
  Upper West Region   Northern Region 
 
Grain yield (kg ha-1) 
   
Grain yield (kg ha-1) 
  
Strip-cropping Maize Groundnut 1LER 2LS (%)   Maize Groundnut 1LER 
2LS 
(%) 
Sole groundnut (G) - 973.3 - - 
 
- 695.7 - - 
Sole maize (M) 3688.3 - - - 
 
3841.3 - - - 
1M:1G 3933.3 955.8 2.0 49.0 
 
3883.2 461.8 1.7 36.9 
2M:2G 3606.7 862.5 2.0 48.6 
 
4066.3 534.2 1.9 45.4 
2M:4G 3541.7 928.3 2.0 43.9 
 
3459.7 549.2 1.7 36.6 
s.e 287.65 73.38 0.16 4.63 
 
418.78 52.81 0.11 4.63 
P-value ns ns - -  ns ns - - 
1


















Table 6: Maize-cowpea strip-cropping effects on grain yield, land equivalent ratio, and land saving in farmer-managed trials in northern Ghana, 
2016. 
  Maize grain yield (kg ha-1)   
Cowpea grain yield (kg ha-
1)   Land equivalent ratio   Land saved (%) 
Strip-cropping Male Female Mean   Male Female Mean   Male Female Mean   Male Female Mean 
Upper West Region 
               Maize pure stands (M) 826.1 808.9 816.2 
 
- - - 
 
- - - 
 
- - - 
Cowpea pure stands (C) - - 
  
412.2 382.7 395.3 
 
- - - 
 
- - - 
2M:2C 806.2 724.7 759.5 
 
409.7 415.5 398.2 
 
2.0 2.0 1.9 
 
49.2 49.5 48.0 
2M:4C 785.1 707.7 740.7 
 
375.3 389.7 398.3 
 
1.9 1.9 1.9 
 
46.3 47.2 47.8 
s.e 28.66 30.08 21.10 
 
20.74 19.46 14.33 
 
- - - 
 
- - - 




- - - 
 
- - - 
Northern Region 
               Maize pure stands (M) 1299.3 1157.0 1249.8 
     
- - - 
 
- - - 
Cowpea pure stands (C) 
    
655.7 411.0 569.7 
 
- - - 
 
- - - 
2M:2C 1197.1 1093.3 1161.2 
 
595.1 399.2 526.7 
 
1.8 1.9 1.9 
 
45.3 47.8 46.0 
2M:4C 1258.0 1022.3 1176.1 
 
633.4 330.6 527.7 
 
1.9 1.7 1.9 
 
48.3 40.8 46.4 
s.e 47.34 59.96 37.23 
 
30.65 38.32 23.87 
 
- - - 
 
- - - 
P-value ns ns ns  ns ns ns  - - -  - - - 














Table 7: Maize-groundnut strip-cropping effects on grain yield, land equivalent ratio, and land saving in farmer-managed trials in northern 
Ghana, 2016. 
  
Maize grain yield (kg ha-
1)   
Groundnut grain yield (kg 
ha-1)   Land equivalent ratio   Land saved (%) 
Strip-cropping Male 
Femal
e Mean   Male 
Femal











Upper West Region 
               






- - - 
 
- - - 
 
- - - 
Groundnut pure 
stands (G) - - - 
 
251.7 123.3 224.2 
 
- - - 
 







218.6 118.1 197.0 
 
2.0 1.9 1.9 
 







284.2 102.9 245.4 
 
2.1 1.9 2.1 
 
52.3 46.7 51.8 
s.e 83.86 96.05 70.02 
 
24.47 17.71 19.85 
 
- - - 
 
- - - 
P-value ns ns ns 
 
ns ns ns 
 
- - - 
 
- - - 
Northern Region 
               





     
- - - 
 
- - - 
Groundnut pure 
stands (G) - - - 
 
164.2 257.9 191.8 
 
- - - 
 







166.7 155.7 163.5 
 
2.0 1.7 1.9 
 







170.0 186.9 174.9 
 
2.0 1.6 1.8 
 







17.38 27.25 15.06 
 
- - - 
 
- - - 
P-value ns ns ns  ns 0.0453 ns  - - -  - - - 





Table 8: Maize-soybean strip-cropping on grain yield, land equivalent ratio, and land saving in farmer-managed trials in northern Ghana, 2016. 
  Maize grain yield (kg ha-1)   
Soybean grain yield (kg 
ha-1)   Land equivalent ratio   Land saved (%) 
Strip-cropping Male Female Mean   Male 
Femal









Upper West Region 
               








- - - 
 
- - - 
 
- - - 
Soybean pure stands 
(S) - - - 
 
1117 1703.6 1345.3 
 
- - - 
 







992.5 1497.8 1189.0 
 
1.7 1.9 1.8 
 








9 1583.5 1283.1 
 
1.9 1.9 1.9 
 
47.4 48.5 47.6 
s.e 90.75 91.47 66.41 
 
58.64 91.04 49.76 
 
- - - 
 
- - - 
P-value ns ns ns 
 
ns ns ns 
 
- - - 
 
- - - 
Northern Region 
               





     
- - - 
 
- - - 
Soybean pure stands 
(S) - - - 
 
937.8 898.9 923.9 
 
- - - 
 







793.5 822.4 803.8 
 
1.7 1.9 1.8 
 







851.3 838.4 846.8 
 
1.8 1.8 1.8 
 
43.9 43.9 43.9 
s.e 69.10 88.97 54.49 
 
35.38 46.44 28.05 
 
- - - 
 
- - - 
P-value ns ns 
0.013
2   0.017 ns 0.01   - - -   - - - 






Agronomic options to intensify groundnut production  
A recent expert consultation by the ICRISAT-led Groundnut Scaling Project and the N2Africa 
Project revealed limited quantitative data on the recommended phosphorus (P) fertilizer level 
and planting densities for different groundnut varieties in northern Ghana. Joint research was 
conducted on-farm to evaluate the effect of different P fertilizer levels and planting densities on 
groundnut grain and haulm yields in the three northern regions of Ghana.  
 
(1)  P-fertilizer effect on groundnut yield: A split plot design was used with a minimum of three 
communities as replicate per region. Main plots were seven improved groundnut varieties (V: 
Chinese, Obolo, Azivivi, Mani pinta, Yenyenwoso, Samnut 22, and Samnut 23). Sub-plots were 
five P levels (P: 0, 30, 60, 90, 120 kg ha-1 P2O5) and the source of P was triple super phosphate 
fertilizer. Number of pods per plant and yield of grain and fodder were measured. 
 
There was no P fertilizer and variety interaction effect on pods per plant, and grain and fodder 
yields in all the regions. However, variety affected grain yield in the Upper West and Northern 
regions, and fodder yield in the Northern Region (Table 9). Grain and fodder yields showed non-
linear responses to increasing P levels in all the regions. 
 
(2) Plant density effect on groundnut yield: A split plot design was used with a minimum of three 
communities as replicate per region. Main plots were plant densities at four spacing levels (D: 30 
x 15, 45 x 15, 60 x 15, 75 x 15 cm2) and sub-plots were seven improved groundnut varieties (V: 
Chinese, Obolo, Azivivi, Mani pinta, Yenyenwoso, Samnut 22, and Samnut 23). Number of pods 
per plant and yield of grain and fodder were measured. 
 
The planting density and variety interaction were not significant in all regions (P<0.05). Grain 
yield declined (P<0.05) with increasing planting density in all regions (Table 10). Fodder yield 
declined with increasing planting density in the Northern and Upper East regions. In contrast, 
number of pods per plant increased (P<0.05) with increasing planting density in the Upper West 
and Northern regions. Variety affected (P<0.05) fodder yield, but had no effect (P>0.05) on grain 
yield in all regions.  
 
Any of these improved groundnut varieties, especially Samnut 22, Samnut 23, and Azivivi, may 
be promoted for grain and fodder production by smallholder crop-livestock farmers with an 
application of 30–60 kg ha-1 P2O5 in the Upper West and the Northern regions or even better 
with 60–90 kg ha-1 P2O5 depending on the P level of the soils. Planting any of the improved 
groundnut varieties at a density of 30 x 15 or 45 x 15 cm2 may be recommended for increased 
yield of groundnut production in northern Ghana. 
 
Leaf stripping to optimize feed from maize-based cropping systems  
Feed shortages during the cropping season constrain ruminant production in small-scale crop-
livestock production systems in northern Ghana. Leaves stripped from maize plants after silking 
could provide feed during the cropping season without compromising grain yield, but there is 
limited quantitative data on the practice in Ghana. The effect of leaf stripping on grain and 





A split plot design used with a minimum of three communities as replicate per region. Main plots were leaf stripping at two levels (leaf stripping 
and control - no leaf stripping) and sub-plots were three maize maturity types (Extra early: Abontem, Early: Omankwa, and Medium: Obatanpa). 
Grain, stover, and stripped leaves for feed yields were measured. 
 
Table 9: Phosphorus fertilizer level and variety effects on performance of groundnut in researcher-farmer-managed trial in northern Ghana, 
2016. 
  Upper West Region   Northern Region   Upper East Region 
 
Pods plant-
1 Yield (kg ha-1) 
 
Pods plant-
1 Yield (kg ha-1) 
 
Pods plant-
1 Yield (kg ha-1) 
  (number) Grain Fodder   (number) Grain Fodder   (number) Grain Fodder 
Variety (V) 
           Chinese 15.9 638.3 2250.0 
 
25.8 1075.0 3155.4 
 
15.1 960.9 1889.1 
Azivivi 17.2 741.4 2687.5 
 
23.3 1054.0 4003.1 
 
14.0 737.5 2265.6 
Obolo 19.6 568.0 4671.9 
 
21.8 951.3 3664.1 
 
15.9 882.8 1935.9 
Manipinta 16.9 817.2 5734.4 
 
16.6 667.1 3862.0 
 
16.8 890.6 2229.7 
Yenyawoso 13.4 811.7 4265.6 
 
23.8 948.3 3426.9 
 
17.2 914.1 2243.8 
Samnut 22 20.1 1027.3 5562.5 
 
21.5 1297.3 3925.4 
 
14.3 745.3 2473.4 
Samnut 23 17.9 1010.9 6984.4 
 
21.9 1160.2 2932.4 
 
16.4 762.5 1925.0 
s.e 1.53 68.56 591.40 
 
2.44 113.80 624.55 
 
1.61 92.75 323.65 
P-value ns ** ** 
 
ns * ns 
 
ns ns ns 
P rate (P, kg ha-1) 
           0 14.5 630.0 3214.3 
 
18.5 782.4 2295.0 
 
16.1 793.5 2281.3 
30 16.9 886.7 4308.0 
 
24.1 1037.7 3736.6 
 
15.6 828.1 1885.0 
60 19.3 915.2 5770.1 
 
22.2 1170.7 4049.9 
 
14.5 862.7 2051.3 
90 17.7 842.1 5189.7 
 
24.1 1063.7 3867.6 
 
16.7 870.5 2341.5 
120 18.1 736.6 4486.6 
 
21.7 1054.9 3886.2 
 
15.4 854.9 2128.3 
s.e 0.94 37.52 348.61 
 
1.10 42.90 149.59 
 
0.86 47.37 152.42 
P-value ** *** *** 
 
** *** *** 
 
ns ns ns 
            V*P ns ns ns  ns ns ns  ns ns ns 




Table 10: Plant spacing and variety effects on performance of groundnut in researcher-farmer-managed trials in northern Ghana, 2016. 
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  Upper West Region   Northern Region   Upper East Region 
 
Pods plant-
1 Yield (kg ha-1) 
 
Pods plant-
1 Yield (kg ha-1) 
 
Pods plant-
1 Yield (kg ha-1) 
 (number) Grain  Fodder   (number) Grain  Fodder   (number) Grain  Fodder  
Spacing (SP, cm2) 
           30 x 15 17.9 1944.0 5859.1 14.2 1277.3 2953.0 
 
12.7 678.6 1571.4 
45 x 15 18.3 1498.7 5738.7  17.3 1051.0 2414.3 
 
13.7 548.9 1209.0 
60 x 15 21.3 1221.2 5721.3  16.3 947.8 1987.6 
 
13.4 445.4 1107.1 
75 x 15  21.9 1054.5 6136.1  19.8 539.5 1952.0 
 
14.6 412.7 894.4 
s.e 0.88 118.64 188.42  1.09 154.32 195.86 
 
0.93 58.59 78.80 
P-value * ** ns  * * * 
 
ns * ** 
Variety (V) 
 
   
       Chinese 20.0 1248.8 5025.9  18.9 892.7 1700.6 
 
13.0 502.0 959.5 
Azivivi 21.4 1332.2 5531.2  16.7 1061.6 2855.4 
 
14.4 535.8 1403.2 
Obolo 22.1 1398.9 6125.7  13.7 1052.1 1936.1 
 
11.3 445.7 973.4 
Manipinta 17.3 1405.5 5993.8  16.0 934.0 2693.4 
 
14.7 627.8 1188.9 
Yenyawoso 15.7 1487.5 6153.0  14.8 854.9 2016.8 
 
13.9 453.7 1226.6 
Samnut 22 20.6 1554.6 5739.1  19.1 1009.1 2986.1 
 
13.9 541.7 1412.6 
Samnut 23 21.8 1579.8 6477.8  19.3 872.7 2098.7 
 
13.8 543.3 1204.3 
s.e 1.21 83.98 233.30  1.30 112.91 224.40 
 
0.94 43.26 110.53 
P-value ** ns **  ** ns ** 
 
ns ns * 
            SPxV ns ns ns  ns ns ns  ns ns ns 










There was no (P<0.05) leaf stripping by variety effect on maize yield in both regions. Similarly, 
maize leaf stripping had no effect (P>0.05) on grain and stover yields in both regions (Table 11). 
Maize variety affected (P<0.05) only stover yield in Northern Region. 
 
Results of this preliminary study suggest that maize leaf stripping may be promoted with any of 
the maize varieties in northern Ghana to maximize feed production within cropping seasons for 
livestock. The trial needs to be repeated to confirm these preliminary results. 
 
Table 11: Leaf stripping and variety effects on maize grain and stover yield in researcher-farmer- 
managed trials in northern Ghana, 2016. 
  Upper West Region   Northern Region 
 
Yield (kg ha-1) 
 
Yield (kg ha-1) 
 Grain Stover Feed  Grain Stover Feed 
Stripping (S) 
       Leaf stripping 3778.9 4712.2 - 
 
2935.4 4696.3 - 
Control 2891.1 3800.0 - 
 
3113.2 5540.7 - 
s.e 208.23 255.78 - 
 
267.27 330.11 - 
P-value ns ns 
  
ns ns 
 Variety (V) 
       Abontem 2955.0 3848.3 452.1 
 
3004.4 4844.4 1496.7 
Omankwa 3531.7 4255.0 794.9 
 
3316.2 4333.3 1594.6 
Obatanpa 3518.3 4665.0 921.0 
 
2752.2 6177.8 1270.7 
s.e 223.08 325.25 149.69 
 
337.77 227.35 277.12 
P-value ns ns ns 
 
ns ** ns 
        S*V ns ns ns  ns ns ns 

























2.1.2 Improving productivity of cereal-legume-vegetable-tree cropping systems in 
Mali 
Agro-forestry options for intensive fruit, vegetable, and fodder production in Mali 
Studies on agro-forestry options for intensive fruit, vegetable, and fodder production were 
continued in Mali by ICRAF. As shown in Table 12, height, collar diameter, and canopy width 
differed significantly among 12 accessions of four indigenous tree species (Adansonia digitata, 
Tamarindus indica, Vitellaria paradoxa, and Ziziphus mauritiana) planted in 2013. 
 
Table 12: Growth parameters and survival rate of elite accessions of Adansonia digitata (AD), 
Tamarindus indica (TI), Vitellaria paradoxa (VP), and Ziziphus mauritiana (years of 









    AD-Nonokene 141±14.3c 105.8±18.4ab 106.5±15.6ef 1±0a 
TI-Niger-309 140.7±10.9c 42.4±2bc 137.2±12.5de 0.92±0.05a 
TI-Thailand Sucré 187.7±9bc 55±11.8abc 169.6±11.4cde 0.97±0.03a 
VP-Samankoka 81.7±7.9d 27.6±1.7c 64.2±4.6f 0.83±0.1a 
ZM-3A 212.5±18.8ab 69.9±20.7abc 195.5±22.7abc 0.75±0.12a 
ZM-Ben Gurion 279.9±18.3a 50.9±4.2abc 291.9±29a 0.96±0.04a 
ZM-Gola 252.7±28ab 60±17.1abc 259.3±33.3ab 0.90±0.07a 
TI-Gros-fruit 199.7±11.9bc 121.8±33.9a 171.6±13.4cde 0.97±0.03a 
ZM-ICRAF8 199.8±16.8bc 38±3.2bc 194.5±24.4bcd 0.86±0.07a 
ZM-ICRAF6 225.8±33.6ab 52.4±5.6abc 270.9±43.5ab 0.83±0.08a 
ZM-Kaithely 264.2±22.3ab 51.4±4.3abc 243.5±26.7abc 0.88±0.04a 
ZM-Umran 190.7±25.2ab 37.9±4.5abc 175.3±24.3abc 0.92±0a 
     Village 
    Mpessoba 154.2±8.2c 38.2±1.6c 128±8.9b 0.92±0.03a 
Sirakele 209.1±9.1a 84.4±12.8a 109.4±11.3a 0.88±0.04a 
Zanzoni 207.4±13b 72.1±8.5ab 198.1±15.2a 0.91±0.03a 
1















2.2 Intensifying livestock and integrated crop-livestock 
production systems 
2.2.1 Improving intensive livestock and integrated crop-livestock production in 
Ghana 
National Livestock Consultation Workshop 
A national stakeholders’ consultation workshop was organized in Tamale on 15 and 16 
November, 2016 to develop strategies to increase the visibility of the livestock component in 
Phase 2 in line with the recommendation of the external evaluation team. Specific objectives 
were as follows: identify multiple stakeholders and establish effective partnerships; facilitate the 
development of a livestock research strategy for Phase 2; and develop strategies to link the 
livestock activities to nutrition and agronomic research. Twenty-four participants from the 
following institutions participated in the meeting: ILRI, IITA, ARI, SARI, Heifer International, UDS, 
University of Ghana, Kwame Nkrumah University of Science and Technology, University of Cape 
Coast, Animal Production Department and Veterinary Services of Ministry of Food and 
Agriculture in Northern, Upper East and Upper West regions, and Livestock Traders Associations 
in Tamale. 
 
Feed and health interventions for improved small ruminant production 
The feed and health trial described in the technical report for the period 1 October 2015 to 31 
March 2016 continued during the reporting period in nine communities in the three regions: 
Northern (Duko, Botingli, and Tibali), Upper East (Gia, Nyangua, and Sambologo), and Upper 
West (Guo, Passe, and Zanko). The study included two treatments and a control (farmer’s 
practice). Each region had all three treatments. Twelve rounds of data were collected on weight 
and manure production of about 2,000 sheep and goats belonging to 90 farmers involved in the 
study. 
 
A summary of the daily weight gain is presented in Table 13. Sheep and goats on either the feed 
and health or health only treatments grew faster than those on the control treatments, 
suggesting that productivity of the village flocks can be improved through good feeding and 
health care. 
 
Table 13: Average daily gains of small ruminants in the three regions in northern Ghana. 
Item Number of observations Daily gain (g/day 
Overall 1988 35.8±7.2 
   
Treatment   
Control 439 27.2±5.9a 
Feed and Health 904 42.6±6.3b 
Health only 645 32.3±3.8c 
   
Region   
Northern Region 803 30.8±4.3a 
Upper East 645 46.2±5.8b 
Upper West 540 28.4±4.9a 
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Species   
Sheep 1177 41.0±7.1a 
Goats 811 28.2±5.4b 
   
Sex of animal   
Male 741 44.9±6.9a 
Female 1247 30.5±5.8b 
1Means in a column with different superscripts differ (P<0.05) 
 
2.2.2 Improving intensive livestock and integrated crop-livestock production in 
Mali 
National Livestock Consultation Workshop 
A 2-day national consultation workshop was organized in Bamako from 8-9 December 2016 to 
discuss strategies to increase the visibility of the livestock-related project activities in Phase 2. 
Twenty-four participants from the following institutions participated: IER, ICRISAT, ILRI, ICRAF, 
AMEDD, Groupe de Recherche d'Action et d'Assistance Pour le Développement Communautaire 
(GRADECOM), Coalition des Alternatives Africaines Dette et Développement (CAAD), La 
Direction Nationale des Productions et des Industries Animales (DNPIA), La Direction Nationale 
des Services Vétérinaires (DNSV), Ministère de l'Élevage et de la Pêche, Mali (MEP), Comité 
National de la Recherche Agricole (CNRA), and Institut Polytechnique Rural (IPR). Discussions 
focused on the following: key actors in the livestock research for development; past and current 
livestock research and development to inform and guide research and development activities in 
Phase 2; building and maintaining effective partnerships, especially with national research and 
extension partners; collaboration with national universities (e.g., University of IPR/Katibougou 
and Bamako University) to train graduate students; and how to better integrate the crop, 
livestock, and nutrition activities in Phase 2. 
 
Feed and health interventions for improved ruminant production 
Monitoring of on-farm feed-health intervention for improved small ruminant production in 
Sirakele and Zanzoni. Data collection continued from the study set up in August 2016. In each 
community, 20 households were selected. The feed-health intervention was applied in Sirakele 
while Zanzoni served as a control. In Sirakele 184 sheep and goats of the selected households 
were vaccinated against Pasteurelosis and Peste de petits ruminants (PPR), and were dewormed. 
The sheep and goats of the selected households in Sirakele and Zanzoni were offered 300 g of 
concentrated feed per animal per day, and weighed monthly. 
 
Average flock size of sheep per household at the beginning of the study was 3.90±3.60 in 
Zanzoni and and 5.35±3.55 in Sirakele. The goat flock size per household at the beginning of the 
study was slightly higher than the sheep flock size. Preliminary results from data collected on 
flock dynamics between August 2016 and January 2017 show that the mortality rate in the 
village with the feed and health intervention (Sirakele) was significantly lower than that in the 
control village (4.6% versus 15.5%). Sheep and goats under treatment (feed and health 
intervention) gained 22.67±8.76g/day compared with 2.73±1.34g/day for those in the control 
village, Zanzoni. More manure was collected from the animals under the feed and health 
intervention than from those in the control (Fig. 1). The preliminary results show that the feed 




Figure 1: Manure collected by farmers from sheep and goats from control and feed-health 
intervention groups, September 2016 - January 2017, in Mali. 
 
2.3 Improving land, soil, and water management 
2.3.1 Improving land, soil, and water management in Ghana 
The following activities were implemented during the reporting period: quantification of surface 
and groundwater resources in targeted watersheds, demonstration of irrigation technologies for 
two communities in Upper East Region involving participatory evaluation of water delivery 
methods for vegetable production and assessment of effect of different irrigation scheduling 
methods on vegetable production, analysis of the incidence of dry spells in northern Ghana, and 
piloting supplementary irrigation for forage production. 
 
Quantification of surface and groundwater resources 
 The surface (in dams and dugouts) and groundwater resources in Anyari watershed (Fig. 2) in 
the White Volta Basin covering the Tekuru and Nyangua intervention communities were 
quantified to assess the feasibility of dry season vegetable production and supplementary 
irrigation of cereal-legume rainfed crops. Surface water was quantified using hydrological 
modelling, participatory GIS and water quality analysis, and quantification of groundwater 




Figure 2: Catchment and schematic of water allocation (GW=groundwater; SR=small reservoir). 
 
The result showed that water is used in the watershed for domestic purposes and dry season 
irrigation of okra, tomato, pepper, onion, and cabbage. Almost every farm with an average size 
of <0.2ha has a hand-dug shallow reservoir (usually <11m) which dries up in the dry season 
whereas deep groundwater (boreholes >50m deep) yields up to 120 l/min with recharge rates 
between 20 and 130 mm/annum and is found to be more sustainable for dry season vegetable 
production. Potential area for dry season surface and ground water irrigation in the watershed 
is approximately 4,600 ha which represents about 9% of the total land area. To exploit this 
opportunity, it was necessary to supply communities with mechanized boreholes in addition to 
efficient management of the small reservoirs in the catchment to avoid water shortages in the 
months of February to May. 
 
Assessment of different irrigation scheduling methods 
A study was conducted to test the water front detector (WFD) to assist farmers in scheduling 
water application in irrigated vegetable production. The WFD is a sensor-based tool which 
indicates when the root-zone is dry and when it becomes saturated during irrigation. 
 
A field experiment was set up in four vegetable hubs in Nyangua and Tekuru communities to 
test the applicability of the WFD as a tool to assist farmers in scheduling water application in 
irrigated vegetable production. Two treatments (irrigation scheduling using farmers’ practices 
and use of WFD) replicated four times in each of the four vegetable hubs were used. Data on 
fresh leaf weight harvested at 25, 35, 45, and 55 days after planting were collected. Irrigation 
water was quantified to compute crop water productivity.  
 
Plots with WFD scheduling used 302.9 mm (3029 m3/ha) of irrigation water to produce 3.03 t/ha 
of fresh cowpea above-ground biomass, whilst those with farmers’ scheduling used 345.5 mm 
(3455 m3/ha) of irrigation water to produce 2.71 t/ha of fresh cowpea above-ground biomass. 
The use of WFD for scheduling irrigation water use resulted in higher water productivity (1.00 
kg/m3) compared with scheduling using farmers’ practice (0.78 kg/m3). The analysis from the 
four harvests show that it is possible to make about 12.3% of water savings if the WFD is used to 




Analysis of dry spell incidence in northern Ghana 
Rainfall data collected for 30 to 50 years in cereal (maize, sorghum, and millet) and legume 
(cowpea, soybean) cropping systems were used to study the incidence of dry spell in northern 
Ghana. Long-term dry spell analysis was carried out using INSTAT+ v3.37 and CROPWAT v8.0 
model to estimate supplementary irrigation for wet season crops and irrigation requirement for 
dry season, irrigated, high value crops.  
 
The results showed that although average annual rainfall amounts across the northern regions 
exceed 1,000 mm/year, there is a 60-80% chance of a dry spell exceeding 7 days and 30-40% 
chance of a dry spell exceeding 10 days while longer dry spells of 14 and 21 days do occur but 
are much less frequent (Fig. 3). Dry spells ultimately result in crop yield decrease unless water 
management strategies to increase infiltration are practiced. Shorter dry spells (7-10 days) can 
be overcome by in-field infiltration improvements such as water harvesting or nutrients 
management to increase plant capacity to maximize the use of available water. However, for 
longer dry spells (14-21 days), supplementary irrigation is to be considered. In addition, dry 
season irrigation results in best productivity (kg yield m-3 water applied) of between 50-75% of 
crop requirement, resulting in yields that are 70-90% of the potential yield if well scheduled for 
typical high value crops such as tomato, onion, and pepper.  
 
To maximize incomes per unit water in dry season irrigation, farmers need good water 
scheduling advice and devices. This also benefits sustainable intensification. Hence, assistance to 
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Figure 3: Probability of dry spells exceeding 7, 10, 14, and 21 days over northern Ghana for a 90-
day season.  
 
2.3.2 Improving land, soil, and water management in Mali 
Characterization and biophysical monitoring of watersheds (see technical report for the period 1 
October 2015 to 31 March 2016) continued during the reporting period. Grain yields of cereals 
(maize, sorghum, and millet) and legumes (cowpea and groundnut) as well as run-off, erosion, 
soil water infiltration, and moisture dynamics were compared in fields with contour bunds (CB) 
and those without them (NCB) in the Technology Parks at Flola and Kani watersheds. 
 
As shown  (Table 14), contour-bunding increased grain yields of maize, sorghum, millet, cowpea, 
and groundnut. This could be attributed partly to the reduced run-off (Fig. 4) and sediment/soil 
loss (Fig. 5), and increased infiltration rate (Fig. 6). 
 
Cost: benefit analysis showed that maize production with contour bunds resulted in 41% higher 







Table 14: Grain yields of cereals and legumes as affected by contour-bunding in Technology 
Parks at Flola and Kani, Mali, 2016. 
  Grain yield (kg ha-1)1  
  Contour bund Contour bund s.e. 
Cereal Maize 1641b 3823a 368 
 Sorghum 922b 2836a 480 
 Millet 807b 1123a 187 
     
Legumes Cowpea 705b 1277a 103 
 Peanut 481b 888a 109 
1
Means in a row with different superscripts differ (P<0.05) 
 
 
Figure 4: Run-off rate in farmers’ fields in Kani watershed, 2016. 
 
 



































Figure 6: Infiltration in CB and NCB plots in sandy gravelly soil in Kani watershed. 
 
2.3 Improving household nutrition and food safety 
2.3.1 Improving household nutrition in Mali 
An integrated agriculture-nutrition-health approach is being used to improve the year-round 
availability of nutrient-rich vegetables and to promote the adoption of optimal nutrition, health, 
hygiene, and sanitation practices. It involves conducting trainings on vegetable production 
(Photo 1), improved hygiene, and nutrition practices through behavioral change communication 
and community mobilization at the same time in the same communities to improve knowledge 
of the target communities and create an enabling environment where behavioral change is 
possible and feasible. 
 
The treatment communities were Sirakélé and M’pessoba in Koutiala district; the control 
communities without any interventions were Nampossola and N’Goloniasso. Key activities 
implemented included the following: training of extension workers, selection of beneficiaries, 
community mobilization, training in vegetable production, and training in best nutrition 
practices. 
 
Nutritional training covering four topics (food groups, exclusive breastfeeding, nutrition of 
pregnant and lactating women, and complementary feeding for healthy and sick children) 
started in October 2016 when home gardens were already established and vegetables ready to 
be consumed. The 'Training of Trainers' (ToT) covered 295 adults (72% women), and 











Photo 1: Training in soil preparation (a); training in composting (b); and community garden in 
Karaba (Sirakélé) (c). 
 
2.3.2 Aflatoxin biological control in Ghana 
Briefing and training campaigns resulted in increased knowledge on aflatoxin and its 
management for>1,000 maize and groundnut value chain participants that included farmers, 
government officials, and private sector representatives. 
 
Hundreds of maize and groundnut samples from the Year 1 efficacy trials of Aflasafe GH01 and 
Aflasafe GH02 were harvested, processed, and packaged in October and November 2016. 
Samples were transported to IITA Ibadan, Nigeria, towards the end of November. Chemical and 
microbial analyses started immediately after samples arrived at the Pathology/Aflasafe 
laboratory. Chemical analyses have been completed. Microbial analyses to determine 
frequencies of the atoxigenic strains of each product in the treated crops are on-going and will 
be completed by mid- May 2017.  
 
Results of the chemical analyses are presented in Tables 15 and 16. Use of either product 
resulted in 98-100% less aflatoxin in comparison with untreated crops. 
 
Table 15: Efficacy of Aflasafe GH01 at reducing field aflatoxin contamination in groundnut and 
maize kernels in northern Ghana in 2016. 
  Aflatoxin concentration (ppb) 
  Groundnut  Maize 
Region Treatment1 N2 Mean3 Reduction (%)  N Mean Reduction (%) 
Northern Control 6 199 100  6 238 100 
 Treated 6 0   6 0  
         
Upper East Control 4 200 100  4 122 100 
 Treated 4 0   4 0  
         
Upper 
West 
Control 4 939 100  4 301 100 
 Treated 4 0   4 0  
1
Treated refers to farmer’s fields to which atoxigenic product Aflasafe GH01 was applied. Control refers to adjacent 
fields to which no Aflasafe product was applied. 
2
% Reduction = {(mean of control field - mean of treated field/ mean of control field)*100} 
3





Table 16: Efficacy of Aflasafe GH02 at reducing field aflatoxin contamination in groundnut and 
maize kernels in Northern Ghana in 2016. 
  Aflatoxin concentration (ppb) 
  Groundnut  Maize 
Region Treatment1 N2 Mean3 Reduction (%)  N Mean Reduction (%) 
Northern Control 4 50 100  6 70 100 
 Treated 4 0   6 1  
         
Upper East Control 4 8 100  4 238 100 
 Treated 4 0   4 0  
         
Upper 
West 
Control 4 14 100  4 325 100 
 Treated 4 0   4 0  
1
Treated refers to farmer’s fields to which atoxigenic product Aflasafe GH02 was applied. Control refers to adjacent 
fields to which no Aflasafe product was applied. 
2
% Reduction = {(mean of control field - mean of treated field/ mean of control field)*100} 
3
number of fields from which crop samples were analyzed. 
 
The writing of dossiers for the registration of both Aflasafe products with Ghana Environmental 
Protection Agency (EPA) was commenced in March 2017. Dossiers for the two products, Aflasafe 
GH01 and Aflasafe GH02, will be finalized once the microbial analyses are completed. 
 
The Ghana EPA was consulted on the registration process of Aflasafe bio-pesticides in Ghana. 
The EPA inspected trials and provided guidance for going through the registration process. 
Collaborations were established with national partners (KNUST, PPRSD, and MoFA) and 
regulatory authorities (EPA) for supporting awareness creation, movement of Aflasafe products 
across borders, inspection of field efficacy trials, and strengthening national advocacy coalitions 






















3. Capacity building 
Group and individual trainings were an integral part of the project activities during the reporting 
period. Two new graduate students from Wageningen University in The Netherlands and one 
from University of Passau in Germany arrived in Ghana in March 2017 to collect data for their 
dissertation research. A total of 23 graduate students (15 MSc and 8 PhD) were attached to the 
project for their dissertation research during the reporting period (Table 17). 
 
Training of the local conventions surveillance committee in Dieba, Sirakele, and Zanzoni in Mali 
on participatory conflict management took place from 9 to 12 November 2016 in each village. 
The training had three modules: characterization of conflict over natural resources, participatory 





































Table 17: Graduate Students funded by Africa RISING – West Africa (Update: April 2017). 
S/N Name Sex E-mail Country Degree University Start End Specialization 
1 Theodore E. Avukpor M Eyram4bukky@yahoo.com Ghana MSc KNUST 2014 2016 Graduated 
2 Mohammed Abdul Kadir M faked45@yahoo.com" Ghana MSc KNUST 2014 2016 Horticulture 
3 Naaba Jonathan M "naabajonanthan@yahoo.com" Ghana MPhil KNUST 2014 2017 Graduated 
4 Shaibu Mellon M Sbmellon2005@gmail.com Ghana MSc WUR 2014 2017 Graduated 
5 Daniel A. Apalibe M danielawentemiapalibe@gmail.com Ghana MSc UDS 2014 2015 Graduated 
6 Xu Youfei M Youfei-xu@wur.nl Mali MSc WUR 2013 2015 Graduated 
7 Salim Dumbia M Tel. 76528725/66046193 Mali MSc Katibugou 2015 2016 Natural Resources Mngt. 
8 Iddi Abdul-Basiru Sanda M bashplus001@gmail.com Ghana MPhil UDS 2015 2016 Soil and Water Mngt. 
9 Mary Awuni F angelasaknab@yahoo.com Ghana MSc UDS 2013 2016 Pig Nutrition 
10 Eliasu Salifu M Salifueliasu@gmail.com Ghana MSc KNUST 2014 2016 Graduated 
11 Iddrisu Bashiru M Bantabillan@yahoo.co.uk Ghana MSc KNUST 2014 2016 Horticulture 
12 Bright Amponsah M amponsahbk36@gmail.com Ghana MSc KNUST 2013 2016 Graduated 
13 Martha Agyri F martha.agyiri@gmail.com  Ghana MSc KNUST 2014 2016 Graduated 
14 Safo Kantanka Goodman M ogooduman@yahoo.com Ghana PhD KNUST 2013 2016 Poultry Nutrition 
15 Abdul Nurudeen M abdulrahmannurudeen@yahoo.com Ghana PhD KNUST 2013 2016 Soil Fertility Mngt. 
16 Raphael Ayizanga M raphayi2003@yahoo.com Ghana PhD KNUST 2013 2016 Graduated 
17 Solomon Konlan M kspigansoa@yahoo.com Ghana PhD UDS 2013 2016 Ruminant Nutrition 
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4. Project implementation issues 
In Ghana, the Chief Scientist discussed joint activities with the Country Coordinators of the N2 
Africa, SARD-SC, and Cowpea Scaling projects led by IITA, and the Groundnut Scaling project led 
by ICRISAT. The Country Coordinators of the projects were invited to the annual review and 
planning meeting. This is done in an effort to increase collaboration and synergies with other 
projects, in particular for the scaling of Africa RISING technologies. Collaboration with other 
USAID-funded projects remains a challenge. In an effort to work jointly with ATT, Africa RISING 
provided the protocols and legume seeds for demonstrations of promising maize-legume strip-
cropping patterns during the 2016 field season. No report from ATT has been received to date. 
 
Recruitment of a post-harvest specialist for Ghana remained a challenge but was eventually 
successful. The new colleague will join the team in April 2017 and will be based in the Upper 
East Region.  
 
Costs for office rent and associated services in Tamale have significantly increased in 2017. This 
is owing to the increase in number of staff, reduction in number of other projects housed at the 
premises and with which Africa RISING shared certain services, high costs for improved internet 
connectivity, and increases in utility costs. Electricity supply is very unreliable and as a 






























5. Synergies with other projects 
5.1 Mali 
5.1.1 Africa RISING’s large-scale diffusion of technologies for sorghum and millet 
systems (ARDT_SMS) 
The project held its second Steering Committee meeting on 18 October 2016. This meeting was 
attended by the Africa RISING West Africa Project Manager.  
 
The project also received a 2-year extension until April 2019. During the project’s Phase 2, the 
project will establish a partnership with myAgro, whose contribution will be to help farmers to 
get access to agricultural inputs (chemicals, fertilizer, seeds) using their own money saved with 
the myAgro saving platform. In addition, partnership with SPROXIL which focuses on product 
counterfeiting using barcodes will continue. These two partnerships will ensure availability of 
inputs in good quality for a large number of beneficiaries.  
 
Achievements during the reporting period: 
Objective 1: Enhance male and female farmers’ knowledge of new sorghum and millet 
production technologies in selected Feed the Future (FtF) communities of Mopti and Sikasso 
regions of Mali.  
 152 Trainings of Trainers (ToT) have been organized in Mopti and Sikasso regions; 
 Farmer Field Schools were initiated by 5,670 facilitators who were trained with support 
from partners’ field staff, and have reached 67,577 farmers; 
 376 extensionists were trained on good agricultural practices for both millet and 
sorghum; 
 At least 15,775 farmers have visited inputs fairs;  
 In total 59,114ha are currently covered by improved technologies.  
 
Objective 2: Facilitate male and female farmers’ access to sorghum and pearl millet production 
technologies to strengthen the sorghum and millet value chains in the FtF target areas.  
To facilitate the adoption of new hybrids and open-pollinated varieties of sorghum, 4090 
demonstration plots have been established in Sikasso Region. 
 
To facilitate farmers’ access improved technologies, 16401 Apron Star bags were made available 
in both regions and sold to the farmers in partnership with Société Générale d’Agrochimie 
(SOGEA). 
 
To increase the awareness of producers, the project continued training presenters from seven 
rural partner radio stations to enable them to play an important role in information 
dissemination of technologies pertaining to millet and sorghum commodities.  
 
With the supplement budget received during last reporting period, training of farmers’ 
cooperatives in seed production allowed the production of 378,259 kg of seeds, both of millet 
and sorghum.  
 
Table 18 shows the achieved results versus the targets per indicator. 
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Table 18: Indicators, targets, and actual results for the reporting period. 
Indicators’ statements Type indicator Targets Achievement 
EG.3-9: (4.5-2) Full-time equivalent (FTE) jobs created 
with USG assistance (RAA) 
Outcome 50 41 
EG.3.2-1: (4.5.2-7) Individuals who have received 
USG-supported short-term agricultural sector 
productivity or food security training (RAA) (WOG) 
Output 19,500 20,546 
EG.3.2-4: (4.5.2-11) For-profit private enterprises, 
producers’ organizations, water users’ associations, 
women's groups, trade and business associations, and 
community-based organizations (CBOs) receiving USG 
food security-related organizational development 
assistance (RAA) (WOG) 
Output 100 721 
EG.3.2-17: (4.5.2-5) Farmers and others who have 
applied improved technologies or management 
practices with USG assistance (RAA) (WOG) 
Output 40,000 67,577 
EG.3.2-18: (4.5.2-2) Hectares of land under improved 
technologies or management practices with USG 
assistance (RAA) (WOG) 
Outcome 20000 59,114 
EG.3.2-20: (4.5.2-42) For-profit private enterprises, 
producers’ organizations, water users’ associations, 
women’s groups, trade and business associations, 
and community-based organizations (CBOs) that 
applied improved organization-level technologies or 





5.1.2 Livestock technology scaling 
Synergies between Africa RISING and USAID Mali Livestock Technology Scaling Program (MLTSP) 
revolve around an integrated package for improved small ruminant production and fodder 
production. The French version of Feed Assessment Tool (FEAST), developed under Africa 
RISING in Mali, was used by MLTSP for the rapid evaluation of feed resources in 21 communes in 
Mali where the project intervenes. Materials developed for the training of AMEDD staff on 
FEAST under Africa RISING were adapted and used for the training of trainers of MLTSP partners. 
5.1.3 Pathways to agro-ecological intensification of crop-livestock farming 
systems in southern Mali 
The project is financed by McKnight Foundation and also partners with CMDT (Compagnie 
Malienne pour le Développement des Textiles) and AMEDD (Association Malienne d'Eveil au 
Développement Durable) (Mali). 
 
Partnerships have been developed between ICRISAT, WorldVeg, AMEDD, and IER through the 





The Project Manager and the Chief Scientist visited the USAID Mission in Accra in January 2017. 
The Chief Scientist and a member of the aflatoxin team attended a 2-day meeting organized by 
the Implementing Partners of USAID Feed the Future on 21-22 March, 2017. The Chief Scientist 
discussed collaboration on capacity building for young women with the Chief of Party of 
AfricaLead and  will fix an appointment in May for further discussions. Representatives of RING, 
SPRING, and Sahel Grains expressed interest in including Aflasafe in their package of 
technologies. Personnel from those organizations have been contacted and plans will be made 
after their reply. 
5.2.1 Innovation Lab on Small-Scale Irrigation (ILSSI) 
Africa RISING, through IWMI, collaborated with the ILSSI project in the watershed 
characterization and market analysis. The ILSSI project in Ghana focuses on priority irrigation 
interventions using shallow wells, reservoirs, drip irrigation, and home gardens and their scaling 
potential through simulation modelling. The work on dry season vegetable irrigation and use of 
shallow groundwater resources in Africa RISING complements the initiative of ILSSI. In 
partnership with ILSSI, a study was conducted on smallholder irrigation technologies and a 
paper was submitted on the topic “Evidence for up-scaling of dry season irrigation technologies: 
Market opportunities.” The paper reports on the social and economic constraints and 
opportunities facing the introduction of drip irrigation and pump, tank, and hose systems for 
smallholder sustainable intensification through dry season irrigation. 
5.2.2 Sustainable Intensification of Agricultural Research and Learning in Africa 
(SAIRLA) 
The Sustainable Intensification of Agricultural Research and Learning in Africa (SAIRLA) research 
project “Achieving equitable benefits from sustainable agricultural intensification through more 
effective tools and metrics” is funded by DFID and operates under the umbrella of Africa RISING 
West Africa and East and Southern Africa. It seeks to generate evidence and design tools to 
enable Governments, investors, and other key actors to deliver more effective policies and 
investments in sustainable agricultural intensification (SAI) that strengthen the capacity of 
poorer farmers, especially women and the youth, to have access to and benefit from SAI in 
Ghana and Malawi. The project builds upon Africa RISING’s infrastructure in Ghana and Malawi 
and makes use of its experience and partnerships with smallholders, researchers, extension staff 
and local government authorities, development partners, Ministries, national and international 
research institutions, as well as other CG centers, to achieve its goals.  
 
The SAIRLA Project will identify and analyze existing tools for measuring gender equities in 
sustainable agricultural intensification. The project will also assess the feasibility of using the 
tools by interviewing stakeholders with experience in using them and by analyzing the 
budgetary implications of the tools that are selected for use in specific research protocols of the 
Africa RISING project. This effort is building on work that was initiated by Columbia University, 
Michigan State University, USAID, and Africa RISING to holistically evaluate SAI interventions 
across five domains (Productivity, Economic, Environmental, Social, and Human Condition). The 
SAIRLA project will contextualize the use of tools by involving two Africa RISING participating 
communities (one each in Ghana and Malawi) in participatory indicator development. By 
building upon the experience of participants of the Africa RISING Project, the SAIRLA project will 
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use case studies in each country to analyze the conditions where a more active gender 
transformative approach will be necessary for achieving equity. 
 
SAIRLA Activities to date:  
Project Establishment: Following the inception of the project, IITA completed sub-contracting 
with its project partners, Michigan State University (MSU), Lilongwe University of Agriculture 
and Natural Resources (LUANAR), and the University of Ghana (UG). IRB approval for research 
activities was received from IITA and MSU and the lead organization, together with the project 
partners, completed the development of thematic work plans. Also, IITA completed the 
recruitment process for the position of Monitoring and Evaluation Officer/Project Manager. The 
successful applicant assumed duty in February 2017.  
 
Stakeholder Analysis: The project team carried out a stakeholder analysis. The analysis aimed at 
identifying the key actors involved in agricultural intensification and gender and youth 
empowerment. A specific focus was on identifying the institutions in Ghana and Malawi that 
may be potential users of the research products developed by this project, the level of perceived 
influence of those institutions regarding agriculture, as well as capturing the diversity of 
perspectives on how women and the youth have been and will be affected by agricultural 
development, the importance of working towards equity, and opinions on who should be 
responsible for gender and youth analysis. 
 
The team interviewed a total of 59 respondents, comprising of 32 decision-makers in Ghana and 
28 in Malawi. The results of this analysis will form a solid base for our research project to 
strengthen decision-makers’ ability to understand the effects of agricultural interventions on 
gender and youth, and it will also aid the National Learning Alliance in each country in 
networking with stakeholders for a more inclusive process of agricultural intensification. 
 
Baseline Survey: A baseline survey involving 31 respondents from NGOs, donors, Government 
and private sector organizations in Ghana, and 27 decision-makers in Malawi showed some 
general awareness of tools to assess equity in agricultural interventions (especially in M & E) 
among respondents. However, most respondents lack experience in using specific tools 
(including information on costs and applicability) and limitations or knowledge of locally 
adapted tools. There were indications of decision-makers’ low awareness of gender equity and 
its implications for agricultural decision-making. The majority of respondents expressed interest 
in learning more about how to address gender and intergenerational issues through locally 
adapted tools. 
 
On-going Activities: The team is currently carrying out a review of gender and youth analysis 
tools related to SAI in sub-Saharan Africa including country-specific reviews for Ghana and 
Malawi, assessment of decision-makers’ needs in terms of measuring equity in SAI, evaluation 
and selection of Africa RISING R4D district-level platforms in Malawi and Ghana for participatory 







5.3 Burkina Faso (non-Africa RISING country) 
5.3.1 Sustainable Intensification Innovation Lab (SIIL)  
The Sustainable Intensification Assessment Framework developed by SIIL in collaboration with 
Africa RISING is being used by both Africa RISING and SIIL Burkina Faso. The presentation by SIIL 
Burkina Faso sub-award of its activities at the annual meeting in January 2017 at Kansas State 
University, Manhattan, was based on the five domains of sustainable intensification indicators. 
Experience being gained in the operationalization of the SI assessment framework by SIIL 
Burkina Faso will be useful for the Africa RISING project in West Africa. 
 
The other area of synergies between Africa RISING and SIIL Burkina Faso is the work on 
nutritionally sensitive agricultural interventions. This activity which is currently underway in SIIL 
Burkina Faso has inspired similar activity to be included in the 2017 work plan of Africa RISING in 
both Ghana and Mali to ensure that productivity gains translate into better household food and 
nutritional security. Approaches and tools in assessing the nutritional benefits of agricultural 


































6. Communication and knowledge sharing 
The main communication channels supported were:  
 Wiki internal workspace: http://africa-rising.wikispaces.com/ 
 Project updates on the program website: https://africa-rising.net/ 
 A Yammer network with internal updates  
 Photos: https://www.flickr.com/photos/africa-rising/ 
 Repository: https://cgspace.cgiar.org/handle/10568/16499 
 
During the reporting period, the following meetings and events were documented using the 
project’s communication and knowledge management tools/platforms: 
 9-10 March, 2017: Africa RISING Mali Partners meeting, Bamako - Mali 
 1-3 February, 2017: Africa RISING West Africa planning workshop, Accra - Ghana 
 30-31 January, 2017: Training workshop on farming systems research methods, Accra - 
Ghana 
 17-19 January: Africa RISING science for impact event, Dar es Salaam, Tanzania 
 12-13 December, 2016: Africa RISING West Africa phase 1 legacy meeting, Bamako - 
Mali 
 8-9 December, 2016: Livestock stakeholders’ consultation meeting - Mali 
 15-16 November, 2016: Livestock stakeholders’ consultation meeting - Ghana 
 2 November, 2016: Visit to Africa RISING technology park in Flola by UNDP Sustainable 
Land and Water Management Project 
 19-21 October, 2016: Africa RISING program management visit to project sites in 
Bougouni and Koutiala 
 18 October, 2016: Africa RISING Mali partners’ meeting 
 
Various stories were also published and widely disseminated to project stakeholders about the 
project’s activities and outputs through the Africa RISING website and social media channels. 
Click on linked titles below to view. 
 In pictures: Africa RISING West Africa review and planning meeting 2017 (2 March, 
2017) 
 Connecting research-in-development dots and investing in dynamic scaling pathways – 
Africa RISING Phase 2 kicks off with science for impact event (3 February, 2017) 
 Africa RISING aims to move from common conversations to communities of practice (2 
February, 2017) 
 Africa RISING gender study informs research in northern Ghana (20 January, 2017) 
 Monitoring and evaluation in systems research: Experience from Africa RISING (6 
January, 2017)  
 Complex systems, simple solutions? Operationalizing diversity to understand 
technology adoption (29 December, 2016) 
 Malian farmers are keen on adopting agro-forestry and contour-bunding techniques (6 
December, 2016) 
 Bridging the know-do gap: Annotated bibliography of gender in agriculture for Africa 
RISING project partners (3 November, 2016) 
 Insecticide spray regime effect on cowpea yield and financial returns in northern Ghana 
(28 October, 2016) 
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 Conventions locales de gestion des ressources naturelles: schema pastoral au sud 
du Mali (24 October, 2016) 
 
7. Selected reports and publications 
7.1 Peer reviewed journal articles 
The following peer reviewed journal articles were published during the reporting period. 
1. Amole, T. A., Zijlstra, M., Descheemaeker, K., Ayantunde, A.A. and Duncan, A.J. 2016. 
Assessment of lifetime performance of small ruminants under different feeding systems. 
Animal: The International Journal of Animal Biosciences, 
DOI:10.1017/S1751731116002676. 
2. Joachim N Binam, Frank Place, Arinloye D Ademonla and Antoine Kalinganire, 2017. 
‘Effects of local institutions on the adoption of agroforestry innovations: Evidence of 
farmer managed natural regeneration and its implications for rural livelihoods in the 
Sahel’. Agricultural and Food Economics (doi: 10.1186/s40100-017-0072-2). 
3. Jun Xiong, Prasad S. Thenkabail, Murali K. Gumma, Pardhasaradhi Teluguntla, Justin 
Poehnelt, Russell G. Congalton, Kamini Yadav, David Thau,.2017. Automated cropland 
mapping of continental Africa using Google Earth Engine cloud computing . ISPRS 
Journal of Photogrammetry and Remote Sensing Volume 126, April 2017, Pages 225–
244.  
4. Kapoury Sanogo, Joachim Binam, Jules Bayala, Grace B Villamor, Antoine Kalinganire and 
Soro Dodiomon,. 2016. ‘Farmers’ perceptions of climate change impacts on ecosystem 
services delivery of parklands in southern Mali’. Agroforestry Systems 
(doi:10.1007/s10457-016-9933-z). 
5. Sugri I, Osiru M, Abdullai M, Mutari A, Asieku Y, Lamin S, Zakaria M. 2017. Integrated 
peanut aflatoxin management for increase income and nutrition in Northern Ghana. 
Cogen Food and Agriculture 3:1312046 (dx.dio.org/10.1080/23311932.2017.1312036 
6. Umutoni, C., Ayantunde, A.A. and Sawadogo, G.J. 2016. Connaissance locale des 
pratiques de la transhumance dans la zone soudano-sahélienne du Mali. Revue 
d’élevage et de médecine vétérinaire des pays tropicaux 69(2):53-61. 
7.2 Posters 
Project partners prepared and presented the following posters at various meetings during the 
reporting period. 
1. Agbetiameh, D., Ortega-Beltran, A., Awuah, R.T., Elzein, A., Atehnkeng, J., Cotty, P.J. and 
Bandyopadhyay, R. 2017. Biological control of aflatoxins in maize and groundnut 
through use of Aflasafe products developed for Ghana. Poster prepared for the Africa 
RISING West Africa Review and Planning Meeting, Accra, 1-2 February 2017. IITA,   
Ibadan, Nigeria. 
2. Badolo, F., Kotu, B. and Zemadim, B. 2017. Economic analysis of alternative systems for 
sorghum production in southern Mali. Poster prepared for the Africa RISING West Africa 
Review and Planning Meeting, Accra, 1-2 February 2017. ICRISAT, Patancheru, India. 
3. Diallo, F.C., Coulibaly, S.S. and Coulibaly, A. 2017. Malting improves complementary 
porridges energy density. Poster prepared for the Africa RISING West Africa Review and 
Planning Meeting, Accra, 1-2 February 2017. Institut d’Economie Rurale, Bamako, Mali.  
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4. Ofosu-Antwi, E., Cofie, O., Annor, F., Mul, M. and Ghansah, B. 2017. Water availability 
for dry season irrigation in the Anayari watershed in Ghana. Poster prepared for the 
Africa RISING West Africa Review and Planning Meeting, Accra, 1-2 February 2017. 
University of Energy and Natural Resources, Sunyani, Ghana.  
5. Kizito, F., Salifu, E., Agyare, W. and Cofie, O. 2017. Mean water balance dynamics and 
smallholder management options for improved agro-ecosystem productivity. Poster 
prepared for the Africa RISING West Africa Review and Planning Meeting, Accra, 1-2 
February 2017. CIAT, Cali, Colombia. 
6. Konlan, S.P., Ayantunde, A.A., Addah, W., Dei, H.K. and Panyan, E.K. 2017. Feed resource 
availability and fodder markets in northern Ghana. Poster prepared for the Africa RISING 
West Africa Review and Planning Meeting, Accra, 1-2 February 2017. Council for 
Scientific and Industrial Research, Tamale, Ghana. 
7. Kotu, B., Alene, A., Manyong, V., Hoeschle-Zeledon, I. and Larbi, A. 2017. Adoption and 
impact of sustainable intensification practices in Ghana. Poster prepared for the Africa 
RISING West Africa Review and Planning Meeting, Accra, 1-2 February 2017. IITA, 
Ibadan, Nigeria. 
8. Saaka, M. and Mutaru, S. 2017. Promoting household food and nutrition security in 
northern Ghana. Poster prepared for the Africa RISING West Africa Review and Planning 
Meeting, Accra, 1-2 February 2017. University for Development Studies, Tamale, Ghana. 
9. Weseh, A., Ayantunde, A. and Konlan, S. 2017. Drying and ensiling effects on nutritive 
value of groundnut haulms. Poster prepared for the Africa RISING West Africa Review 
and Planning Meeting, Accra, 1-2 February 2017. University for Development Studies, 
Tamale, Ghana. 
10. Umutoni, C., Ayantunde, A. and Coulibaly, S. 2017. Local conventions governing natural 
resource management in southern region of Mali. Poster prepared for the Africa RISING 
West Africa Review and Planning Meeting, Accra, 1-2 February 2017. ILRI, Nairobi, 
Kenya. 
11. Binam, J.N., Bayoko, A., Diakite, A., Zemadin, B. and Dembele, C. 2017. Engaging 
development partners in Africa RISING research for better socioeconomic impacts in 
West Africa semi-arid countries. Poster prepared for the Africa RISING Science for 
Impact Workshop, Dar es Salaam, 17-19 January 2017. World Agroforestry Centre, 
Nairobi, Kenya. 
12. Cofie, O., Adimassu, Z., Mul, M., Kizito, F., Katic, P., Appoh, R. and Barron, J. 2017. Dry 
spells and evidence for scaling of agricultural water management and smallholder 
irrigation in northern Ghana. Poster prepared for the Africa RISING Science for Impact 
Workshop, Dar es Salaam, 17-19 January 2017. IWMI, Colombo, Sri Lanka. 
13. Fischer, G. 2017. Activities in Africa RISING West Africa and East and Southern Africa: 
Key areas of mainstreaming. Poster prepared for the Africa RISING Science for Impact 
Workshop, Dar es Salaam, 17-19 January 2017. IITA, Ibadan, Nigeria. 
14. Groot, J., Descheemaeker, K., Jambo, I., Michalscheck, M., Bedi, S.M., Rio, T. del, 
Alvarez, S. and Timler, C. 2017. Diversity among smallholder farms and households—
Consequences for trade-offs, trajectories, targeting, and scaling. Poster prepared for the 
Africa RISING Science for Impact Workshop, Dar es Salaam, 17-19 January 2017. 
Wageningen University, Wageningen, The Netherlands. 
15. Kotu, B. 2017. Summary of research activities, Africa RISING West Africa and East and 
Southern Africa projects. Poster prepared for the Africa RISING Science for Impact 
Workshop, Dar es Salaam, 17-19 January 2017. IITA, Ibadan, Nigeria. 
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16. Kotu, B., Abdul Rahman, N., Larbi, A., Akakpo, D.B., Asante, M., Mellon, S. and Hoeschle-
Zeledon I. 2017. Insecticide spray regime effect on cowpea yield and financial returns in 
northern Ghana. Poster prepared for the Africa RISING Science for Impact Workshop, 
Dar es Salaam, 17-19 January 2017. IITA, Ibadan, Nigeria. 
17. Kuivanen, K., Alvarez, S., Michalscheck, M., Adjei-Nsiah, S., Descheemaeker, K., Mellon, 
S.B. and Groot, J. 2017. A comparison of farm typology approaches in northern Ghana. 
Poster prepared for the Africa RISING Science for Impact Workshop, Dar es Salaam, 17-
19 January 2017. Wageningen University, Wageningen, The Netherlands.  
18. Larbi, A., Nurudeen, A., Buah, S., Kanton, R. and Kotu, B. 2017. Options for intensifying 
cereal-legume cropping systems in West Africa. Poster prepared for the Africa RISING 
Science for Impact Workshop, Dar es Salaam, 17-19 January 2017. IITA, Ibadan, Nigeria.  
19. Larbi, A., Tignegre, J.-B., Nurudeen, A., Sugri, I. and Kotu, B. 2017. Options for 
intensifying vegetable production. Poster prepared for the Africa RISING Science for 
Impact Workshop, Dar es Salaam, 17-19 January 2017. IITA, Ibadan, Nigeria. 
20. Michalscheck, M. and Groot, J. 2017. Complex systems, simple solutions? Evaluating 
technologies for sustainable intensification in northern Ghana. Poster prepared for the 
Africa RISING Science for Impact Workshop, Dar es Salaam, 17-19 January 2017. 
Wageningen University, Wageningen, The Netherlands. 
21. Salifu, S., Ayantunde, A., Weseh, A., Avornyo, F. and Konlan, S. 2017. Improving small 
ruminant productivity and livelihood through feed and health interventions in northern 
Ghana. Poster prepared for the Africa RISING Science for Impact Workshop, Dar es 
Salaam, 17-19 January 2017. Council for Scientific and Industrial Research, Accra, Ghana. 
22. Traore, K., Zemadim, B., Dembele, C.O., Dicko, M., Traore, K., Samake, O. and Tabo, R. 
2017. Evaluating the impact of contour bunding technology on runoff, soil erosion and 
crop yield in southern Mali. Poster prepared for the Africa RISING Science for Impact 
Workshop, Dar es Salaam, 17-19 January 2017. Institute Economy Rurale, Bamako, Mali. 
23. Umutoni, C. and Ayantunde, A. 2017. Community participation in decentralized 
management of natural resources in the southern region of Mali. Poster prepared for 
the Africa RISING Science for Impact Workshop, Dar es Salaam, 17-19 January 2017. ILRI, 
Nairobi, Kenya. 
24. Zemadin, B., Kizito, F., Traore, K., Cofie, O. and Tabo, R. 2017. Watershed management 
practices and hydrological modelling under changing climatic conditions in the semi-arid 
regions of Mali and Ghana. Poster prepared for the Africa RISING Science for Impact 
Workshop, Dar es Salaam, 17-19 January 2017. ICRISAT, Patancheru, India. 
 
 
 
 
 
 
 
 
 
 
 
 
